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Abstract
Background and Objective: The transition from adolescence to adulthood is a sen-
sitive period in life for health outcomes, including back pain. The objective was to 
synthesize evidence on risk factors for new episodes of back pain in emerging adults 
(18–29 years).
Methods: The protocol was registered in PROSPERO (CRD42016046635). We 
searched Medline; EMBASE; AMED and other databases up to September 2018 
for prospective cohort studies that estimated the association between risk factor(s) 
and self‐reported back pain. Risk factors could be measured before or during the age 
range 18–29 years, and back pain could be measured during or after this age range, 
with at least 12 months between assessments. Risk factors assessed in ≥3 studies 
were summarized. Risk of bias was assessed using a 6‐item checklist.
Results: Forty‐nine studies were included with more than 150 different risk factors 
studied. Nine studies had low risk of bias, 26 had moderate and 14 had high risk of 
bias. Age, sex, height, body mass index (BMI), smoking, physical activity level, a 
history of back pain, job satisfaction and structural imaging findings were investi-
gated in three or more studies. History of back pain was the only risk factor consist-
ently associated with back pain after adjustment (nine studies).
Conclusion: There is moderate quality evidence that a history of back pain is a risk 
factor for back pain. There are inconsistent associations for age, sex, height, BMI, 
smoking and activity level. No associations were found between job satisfaction and 
structural imaging findings and back pain.
Significance: Emerging adulthood is a transitional period of life with changes in life 
style, potentially influencing future musculoskeletal health. This systematic review 
included 49 articles evaluating more than 150 potential risk factors for back pain, one 
of the most prevalent musculoskeletal disorders. No consistent results were found for 
life style factors such as physical activity level or BMI, both highlighted as important 
risk factors in previous literature. Importantly, a previous episode of back pain was 
a consistent risk factor for a new episode of back pain across several studies, and 
further investigation of risk factors for the first back pain episode is needed.
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1 |  INTRODUCTION
Back pain, mostly in the lower back, is an enormous global 
health problem in low‐income as well as in high‐income coun-
tries (Hartvigsen et al., 2018). It is strongly associated with ac-
tivity limitations and work restrictions, and is the leading cause 
of years lost to disability (YLD) worldwide (Global Burden 
of Disease Study, 2015; Vos et al., 2012). Consequently, 
back pain leads to substantial economic costs for individu-
als, families and societies. This is seen particularly in high‐
income countries with highly developed healthcare systems 
(Lopez, Mathers, Ezzati, Jamison, & Murray, 2006; Murray 
& Lopez, 1996). The Global Burden of Disease Study 2010 
showed an overall prevalence of back pain of 9.2% (Vos et al., 
2012), with the highest prevalence found in females and those 
aged 40–80 years. Back pain appears mostly without a clear 
pathologic cause. According to the Lancet series from 2018, 
individuals with physically demanding occupations or comor-
bidities, and those with lifestyle risk factors such as smoking, 
obesity and low physical activity level seem to be most at risk 
(Hartvigsen et al., 2018). Often, modifiable and non‐modifi-
able factors occur at the same time in complex interactions 
influenced by psychological and social contexts and socioeco-
nomic status (Hartvigsen et al., 2018). The period of transi-
tion from adolescence to adulthood – “emerging adulthood 
(Arnett, 2000)” – has attracted relatively little attention in the 
back pain literature, despite the high prevalence of low back 
pain (up to 30%) in the age range associated with this life stage 
(Hoy et al., 2012). Emerging adulthood, roughly capturing the 
age range between 18–29 years of age (Arnett, Zukauskiene, 
& Sugimura, 2014) is characterized by transitions (Swanson, 
2016) involving exposure to new educational and workplace 
environments, the strengthening and loosening of social and 
family ties, romantic relationships and changing lifestyles. We 
hypothesized that exposures and transitions in this life stage 
may be relevant to the risk of back pain, and in turn be im-
pacted by back pain at this time. Reviews on risk factors for 
low back pain in younger populations are performed primarily 
on adolescents, focusing on growth and maturation (Swain et 
al., 2018) and exposure to sports (Trompeter, Fett, & Platen, 
2017). Calvo‐Munoz and colleagues (Calvo‐Munoz, Kovacs, 
Roque, Gago Fernandez, & Seco Calvo, 2018) systematically 
reviewed 61 longitudinal studies on young individuals from 
childhood to adolescence, and found inconsistent results on 
associations between low back pain and demographic, clini-
cal, biological, family, psychological, ergonomic and lifestyle 
factors, but consistent associations with older age and partic-
ipation in competitive sports. From a life course perspective, 
investigating risk factors for back pain in children, adolescents 
and emerging adults would help reinforce the concept of sen-
sitive periods for intervention, and may identify preventive 
interventions with impact throughout the life course (Dunn, 
2010). To our knowledge, there are no systematic reviews on 
risk factors for episodes of back pain in emerging adults. Thus, 
the purpose of this study was to summarize risk factors for 
new episodes of back pain in emerging adults in a systematic 
review of the literature.
2 |  METHODS
The systematic review was reported according to the Preferred 
Reporting Items for Systematic Reviews and Meta‐Analyses 
(PRISMA) Statement (Moher et al., 2010; Appendix S1). 
The study protocol has been published in the PROSPERO 
database (CRD42016046635).
2.1 | Search strategy
The search strategy was developed according to the 
PICO model involving; Participants (emerging adults 
[18–29  years]), Intervention/Exposure (risk factors), 
Comparison/No exposure (healthy controls) and Outcome 
(self‐reported back pain). Two research librarians and the 
first author (BEØ) at Oslo Metropolitan University per-
formed the systematic searches in collaboration with the 
authors. Electronic searches were conducted from incep-
tion to mid‐September 2018. We searched the following 
databases: Medline; EMBASE; AMED; PSYCHINFO; 
Cinahl; SPORTSDiscus; Scopus and Web of Science. The 
search strategy covered a broad range of potential risk fac-
tors including a variety of terms and keywords, adapted 
as appropriate for each database (Appendix S2). The total 
hits were imported into EndNote library where duplicates 
where removed. Two authors (ATT and GH) hand searched 
reference lists of studies that were included, and two au-
thors (BEØ and GH) hand searched reference lists of pre-
vious relevant systematic reviews (Chen, Liu, Cook, Bass, 
& Lo, 2009; Dario et al., 2015; Dionne, Dunn, & Croft, 
2006; Hamberg‐van Reenen, Ariens, Blatter, Mechelen, 
& Bongers, 2007; Hartvigsen, Leboeuf‐Yde, Lings, & 
Corder, 2000; Hoogendoorn, van Poppel, Bongers, Koes, 
& Bouter, 2000; Huguet et al., 2016; Leboeuf‐Yde, 1999, 
2000a, 2000b; Pincus, Burton, Vogel, & Field, 2002; Shiri, 
Karppinen, Leino‐Arjas, Solovieva, & Viikari‐Juntura, 
2010; Sitthipornvorakul, Janwantanakul, Purepong, Pensri, 
& Beek, 2011; Smith & Leggat, 2007).
2.2 | Study criteria and selection
Inclusion criteria were a) prospective cohort studies; b) 
participants aged 18–29 years (either at time of risk factor 
measurement and/or outcome measurement); c) outcome of 
an episode of back pain at least 12 months after risk factor 
measurement. The outcome was a new episode of back pain. 
This included studies where the authors reported that their 
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outcome was a “first episode” of back pain. Back pain had 
to be measured either during the period of emerging adult-
hood (age 18–29  years) or in adulthood (age 30  years and 
above). The risk factors had to be measured either during ad-
olescence (up to age 18 years) or during emerging adulthood 
(age 18–29 years). Risk factors reported as being measured 
in a pain free condition prior to the outcome were considered. 
Only full‐length publications in English or Scandinavian lan-
guages were included. Studies were excluded if they involved 
individuals with back pain caused by specific pathologies 
(fracture, ankylosing spondylitis, spondyloarthritis, spinal 
stenosis, infection, neoplasm or metastasis), or specific con-
ditions (pregnancy) and disc herniation with radiating pain. 
Three authors (GH, ATT and BEØ) independently selected 
studies retrieved from the searches. Disagreements were re-
solved through discussions. In cases where consensus could 
not be reached, another author (MG) was approached for se-
lection of studies.
2.3 | Risk of bias assessment
The risk of bias assessment for each study was performed 
using questions adapted from Hayden, Windt, Cartwright, 
Cote, and Bombardier (2013) and recently recommended 
(Riley et al., 2019). The assessment tool included questions 
covering six important criteria when evaluating validity and 
bias of studies on prognostic factors: study participation (did 
the study sample represent the population of interest?); study 
attrition (did data from participants not lost to follow‐up 
accurately represent the sample?); risk factor measurement 
(were the risk factors similarly measured for all study partici-
pants?); outcome measurement (was the outcome similarly 
measured for all the study participants?), confounding meas-
urement (were important potential confounding factors ac-
counted for in the regression analyses?), and analyses (were 
the statistical analyses appropriate and was the primary out-
come reported?). Each criterion was judged on the basis of 
the reporting of the studies. The included studies were di-
vided between two pairs of authors (BEØ and MG; GH and 
ATT). For each included study each pair of authors indepen-
dently carried out the risk of bias assessments in which the 
six criteria were given either low, medium or high risk of 
bias. Each study was then given a “total risk of bias assess-
ment score” as follows: low if five or six criteria had low 
risk of bias; moderate if four criteria had low risk of bias and 
high if one to three criteria had low risk of bias (last column 
Table 2). In cases where the majority of criteria were mod-
erate risk of bias, a total moderate risk of bias was given. 
Disagreements were resolved with a discussion to reach 
consensus. Disagreements that could not be resolved were 
referred to a third review author (one author from the other 
pair). The operationalization of each criterion is reported in 
Appendix S3.
2.4 | Data extraction and synthesis
Two pairs of authors (GH and ATT, MG and BEØ) carried 
out the data extraction on the following variables: author and 
study year, population source, sample size eligible at study 
inception, sample size at follow‐up assessment, participant 
age and sex, length of follow‐up, back pain measurement and 
reported risk factors for back pain. To be able to get an over-
view of the risk factors for back pain, we mapped the poten-
tial risk factors from each study according the International 
Classification of Functioning, Disability and Health (ICF) 
domains a) body functions, b) body structures, c) activities 
and participation and contextual factors (environmental and 
personal; Appendix S4).
We conducted a descriptive narrative synthesis of risk 
factors. In the interest of identifying consistent, reproducible 
findings on risk factors, we summarized reported results from 
the studies from both unadjusted and adjusted statistical anal-
yses for factors that had been investigated by three or more 
studies. We emphasized results from the adjusted analyses 
when interpreting and presenting the summary. For studies 
using the same study participants, we extracted results from 
the study with best methodological quality. Meta‐analysis 
was not performed due to study heterogeneity (clinical and 
statistical diversity).
3 |  RESULTS
3.1 | Summary of study characteristics
A total of 11,346 studies appeared in the searches and 49 
were included in this systematic review (Figure 1) with 
over 125,000 study participants followed‐up. Ten studies 
(Harkness, Macfarlane, Nahit, Silman, & McBeth, 2003; 
Mikkonen et al., 2016, 2013, 2008, 2012; Mitchell et al., 
2010; Nemoto et al., 2013, 2012; Power, Frank, Hertzman, 
Schierhout, & Li, 2001; Smith, Russell, & Hodges, 2009) re-
ported risk factors for first episode of back pain, two reported 
risk factors for a new episode (Mostardi, Noe, Kovacik, & 
Porterfield, 1992; Videman, Ojajarvi, Riihimaki, & Troup, 
2005) and 30 reported risk factors for a mixture of participants 
with first episode and a new episode of back pain (Adams, 
Mannion, & Dolan, 1999; Auvinen et al., 2010; Baranto, 
Hellstrom, Cederlund, Nyman, & Sward, 2009; Cholewicki et 
al., 2005; Claeys et al., 2015; Coenen et al., 2017; Feyer et al., 
2000; Greene, Cholewicki, Galloway, Nguyen, & Radebold, 
2001; Hestbaek, Korsholm, Leboeuf‐Yde, & Kyvik, 2008; 
Hestbaek Leboeuf‐Yde, & Kyvik, 2006a, 2006b; Hestbaek, 
Leboeuf‐Yde, Kyvik, & Manniche, 2006; Kanchanomai, 
Janwantanakul, Pensri, & Jiamjarasrangsi, 2015; Kato et 
al., 2017; Kroner‐Herwig, Gorbunova, & Maas, 2017; Lake, 
Power, & Cole, 2000; Lallukka et al., 2017; Lunde, Koch, 
Hanvold, Waersted, & Veiersted, 2015; Lundin, Hellstrom, 
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Nilsson, & Sward, 2001; Mannion, Dolan, & Adams, 
1996; Monnier, Djupsjöbacka, Larsson, Norman, & Äng, 
2016; Nadler, Wu, Galski, & Feinberg, 1998; Ogon et al., 
2001; Poussa et al., 2005; Roy & Lopez, 2013; Salminen, 
Erkintalo, Laine, & Pentti, 1995; Salminen, Erkintalo, Pentti, 
Oksanen, & Kormano, 1999; Silfies, Cholewicki, Reeves, & 
Greene, 2007; Van Nieuwenhuyse et al., 2009; Zack, Levin, 
Krakov, Finestone, & Moshe, 2018). Seven studies did not 
report the status of new or first episode of back pain (Brady 
et al., 2016; Cheung, 2010; Hayes, Smith, & Taylor, 2014; 
Hertzberg, 1985; Klaber Moffett, Hughes, & Griffiths, 1993; 
Lee et al., 1999; Rosenhagen, Niederer, Vogt, & Banzer, 
2018). The population sources included health care workers 
(n  =  4 studies; Adams et al., 1999; Mannion et al., 1996; 
Mostardi et al., 1992; Van Nieuwenhuyse et al., 2009), ath-
letes or university students (n  =  18; Baranto et al., 2009; 
Cheung, 2010; Cholewicki et al., 2005; Claeys et al., 2015; 
Feyer et al., 2000; Greene et al., 2001; Hayes et al., 2014; 
Kanchanomai et al., 2015; Kato et al., 2017; Klaber Moffett 
et al., 1993; Lee et al., 1999; Lunde et al., 2015; Lundin et al., 
2001; Mitchell et al., 2010; Nadler et al., 1998; Rosenhagen 
et al., 2018; Silfies et al., 2007; Videman et al., 2005) and 
population cohorts (n = 15), such as the British and Northern 
Finland Birth Cohorts (Auvinen et al., 2010; Brady et al., 
2016; Coenen et al., 2017; Hestbaek et al., 2008, 2006b; 
Hestbaek, Leboeuf‐Yde, & Kyvik, 2006a; Hestbaek et al., 
2006; Lake et al., 2000; Lallukka et al., 2017; Mikkonen 
et al., 2016, 2013, 2008, 2012; Power et al., 2001; Smith et 
al., 2009). Five studies included participants from govern-
ment‐funded schools (Hertzberg, 1985; Ogon et al., 2001; 
Poussa et al., 2005; Salminen et al., 1995, 1999), and five 
studies included soldiers or military personnel (Monnier et 
al., 2016; Nemoto et al., 2013, 2012; Roy & Lopez, 2013; 
Zack et al., 2018; Table 1). One study investigated partici-
pants from different work sites (Harkness et al., 2003), and 
another used a prospective cohort from a paediatric pain 
study (Kroner‐Herwig et al., 2017). Study participants were 
from countries in Europe, USA, Asia and Australia at the 
time of inclusion in the studies. All studies were written in 
English language. The average age at baseline ranged from 
14 to 27 years, and the average follow‐up time varied from 
1 to 25 years. The reported prevalence of back pain varied 
between 4% and 71% at the follow‐up time point. According 
to mean age and follow‐up time as shown in Table 1, 19 stud-
ies measured the risk factors in adolescence with the out-
come back pain in emerging and young adulthood (Auvinen 
et al., 2010; Coenen et al., 2017; Hertzberg, 1985; Hestbaek 
et al., 2008, 2006a; Hestbaek et al., 2006b, 2006; Lee et al., 
1999; Lunde et al., 2015; Lundin et al., 2001; Mikkonen et 
al., 2016, 2013, 2008, 2012; Ogon et al., 2001; Poussa et al., 
2005; Rosenhagen et al., 2018; Salminen et al., 1995, 1999), 
19 studies measured both the risk factors and back pain in 
F I G U R E  1  Flow diagram of included 
studiesArcles identified through 
database searches:  n = 11271
Addional arcles idenfied 
through hand searches: n = 75
Arcles screened aer duplicates 
removed: n = 9036
Arcles excluded based 
on tles and abstract: 
n = 8811Full-text arcles assessed 
for eligibility: n = 225
Full-text arcles excluded on 
the basis of exclusion criteria: 
n = 181
Arcles included: n = 44
Addional records 
idenfied through 
reference list of 
included arcles: n = 5 Arcles included in 
review: n = 49
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emerging and young adulthood (Adams et al., 1999; Cheung, 
2010; Cholewicki et al., 2005; Claeys et al., 2015; Feyer et 
al., 2000; Greene et al., 2001; Harkness et al., 2003; Hayes 
et al., 2014; Kanchanomai et al., 2015; Klaber Moffett et al., 
1993; Mannion et al., 1996; Mitchell et al., 2010; Monnier et 
al., 2016; Mostardi et al., 1992; Roy & Lopez, 2013; Silfies 
et al., 2007; Smith & Leggat, 2007; Van Nieuwenhuyse et 
al., 2009; Zack et al., 2018) and nine studies measured risk 
factors in emerging adulthood and back pain in adulthood 
(Baranto et al., 2009; Brady et al., 2016; Kroner‐Herwig et 
al., 2017; Lake et al., 2000; Lallukka et al., 2017; Nemoto et 
al., 2013, 2012; Power et al., 2001; Videman et al., 2005; two 
studies did not report the exact age span (Kato et al., 2017; 
Nadler et al., 1998)).
3.2 | Study quality
The risk of bias assessment revealed that nine studies had low 
risk of bias, 26 studies had moderate risk of bias and 14 stud-
ies had high risk of bias (Table 2). The criteria where most 
studies had high risk of bias were Study Attrition (n = 21) and 
Confounding measurement (n = 17).
3.3 | Risk factors for back pain
More than 150 potential risk factors were investigated in 
the 49 studies included (Appendix S4). Among all poten-
tial risk factors investigated, there were nine risk factors 
investigated in three or more studies. These were age, sex, 
height, body mass index (BMI), smoking, physical activ-
ity level, a history of back pain, job satisfaction and struc-
tural imaging. The reported results for each of these risk 
factors and the overall quality of evidence are presented 
in Table 3. Nine studies reported a significant association 
between a history of back pain and a new episode of back 
pain in adjusted analyses (Adams et al., 1999; Feyer et al., 
2000; Greene et al., 2001; Hestbaek et al., 2006b; Kroner‐
Herwig et al., 2017; Mikkonen et al., 2013; Monnier et al., 
2016; Roy & Lopez, 2013; Videman et al., 2005; Table 3). 
Inconsistent associations were reported from adjusted anal-
yses between back pain and age, sex, height, BMI, smok-
ing and physical activity level. One study reported adjusted 
analysis for job satisfaction and one other for structural im-
aging findings, both reported no association to back pain. 
Of the nine studies that showed an association between a 
history of back pain and a new episode of back pain, five 
studies measured both the risk factor and back pain within 
18–29 years of age (Feyer et al., 2000; Greene et al., 2001; 
Monnier et al., 2016; Roy & Lopez, 2013; Videman et al., 
2005). Two studies measured the risk factor in emerging 
adulthood, and back pain in adulthood (Adams et al., 1999; 
Kroner‐Herwig et al., 2017) and two assessed the risk fac-
tor before emerging adulthood and outcome in emerging 
adulthood (Hestbaek et al., 2006b; Mikkonen et al., 2013). 
The nine studies included more than 9,000 study partici-
pants, and the risk of bias was moderate in six of the stud-
ies, high in two, and low in one of the nine studies.
4 |  DISCUSSION
This systematic review summarizes the evidence for risk fac-
tors for back pain in emerging adults. Nine risk factors were 
investigated in three or more studies, revealing that having a 
history of back pain consistently seems to be a risk factor for 
a new episode of back pain in emerging adults. Inconsistent 
results were found for age, sex, height, BMI, smoking and 
physical activity level with studies reporting both associa-
tions and no associations in adjusted analyses. The results 
for job satisfaction and structural imaging findings showed 
no association both in unadjusted and adjusted analyses, but 
only one study had conducted adjusted analysis for job sat-
isfaction and one other for structural imaging findings. This 
systematic review showed that a history of back pain was 
a consistent risk factor for future episodes of back pain in 
young people across many studies. The studies with adjusted 
analysis included in total over 9,000 study participants and 
had overall moderate study quality. Previous reviews on 
other populations show similar findings. For instance, da 
Silva et al.(da Silva et al., 2017) reported that a history of 
previous episodes of back pain was the only significant pre-
dictor for low back pain in adults, but the result was based 
on two studies only (Hancock et al., 2015; Stanton et al., 
2008). Taylor et al. systematically reviewed risk factors for 
first‐time low back pain, and for a new episode from a pain 
free baseline in subjects 18 years or older (Taylor, Goode, 
George, & Cook, 2014). They reported that no consistent 
risk factor emerged as predictive of first‐time low back pain, 
but that a history of low back pain was a consistent predictor 
of future incident low back pain for those who were pain free 
at baseline. Our intention was also to distinguish risk factors 
for first and new episode of back pain. It was however, chal-
lenging to ascertain if included studies had investigated first 
ever episode of low back pain, new episodes of low back 
pain or a mixture of both. Although some studies defined 
their outcome as a first episode of back pain, it was appar-
ent even in these studies that a history of previous episodes 
was a risk factor, underlining the difficulty in identifying a 
true, single point of onset for back pain (Adams et al., 1999; 
Mannion et al., 1996). According to the present systematic 
review, conflicting results were found for smoking and BMI 
as possible risk factors for back pain in adjusted analyses. 
Huguet et al. reported moderate quality evidence for a trend 
that regularly smoking in childhood or adolescence may be 
associated with later low back pain (Huguet et al., 2016). 
Their results were based on four studies in which two of 
16 |   ØIESTAD ET Al.
them are included in our review (Hestbaek et al., 2006a, 
2006; Mikkonen et al., 2008) and they show opposite results 
in adjusted analyses. Their other two studies that showed 
an association between smoking and low back pain investi-
gated in children and adolescents, thus a direct comparison 
with data from this report could not be done. In line with our 
results, Huguet found no association between pain and BMI. 
However, with different age groups and pain sites included 
in the two reviews comparisons of the results could not be 
directly done. O'Sullivan and colleagues summarized their 
work from the Raine Study cohort in Australia where they 
found that low back pain is prevalent at the age of 14 years 
and it increases to adult prevalence by 22 years of age. They 
stated that predictors of disabling low back pain in adoles-
cence, as in adults, are multidimensional, including female 
sex, negative back pain beliefs, poor mental health status, 
somatic complaints, involvement in sports and altered stress 
responses. (O'Sullivan, Smith, Beales, & Straker, 2017). 
This has not been demonstrated in other studies. Lack of 
replicable high quality studies and inconsistent results for 
risk factors for back pain on adolescents and emerging 
adults highlight the need to address these age spans more 
rigorously. Importantly, trajectories for long‐term muscu-
loskeletal health may start to manifest and emerge during 
these complex transitionary periods. Furthermore, emerging 
adulthood is a period of life when implementation strategies 
for lifestyle changes may be effective (Wing et al., 2016).
4.1 | Strength and limitations of the study
This systematic review was conducted and reported in ac-
cordance with the PROSPERO protocol and the PRISMA 
guidelines (Appendix S1). The systematic searches were 
performed by one librarian and replicated by another librar-
ian with comprehensive search strategies in all the relevant 
databases and in close collaboration with the authors. The 
search results included studies from four continents and cov-
ered both registry and population cohort studies. Our initial 
intention was to investigate modifiable risk factors for back 
pain in emerging adults, aged 18–29 years, however we de-
cided to expand the scope of the review and included studies 
with either the outcome, risk factor(s) or both measured in 
the age span 18–29 years. Thus, some of the studies included 
study populations aged 16 years at baseline and 18 years at 
follow‐up while other studies included study participants in 
the upper limit of the age span. The wide age span led to a 
number of distinctive sample frames being used, for example 
school for recruiting adolescents; more selective universities/
workplaces/military for recruiting people in emerging adult-
hood; and population cohorts and registries generally capa-
ble of moving across both. Consequently, these data provided 
strong evidence to explore comparative risk factors across dif-
ferent life stages. We were unable to perform a meta‐analysis 
as only a few studies had measured the same risk factor and 
the outcome measurement differed in terms of back pain du-
ration and often included a mixture of study participants with 
both first and new episodes of back pain. Finally, we intended 
to apply the Grading of Recommendations Assessment, 
Development and Evaluation (GRADE) framework for as-
sessing quality of evidence if that was possible (Guyatt et 
al., 2011). However, it was challenging to use the GRADE 
framework appropriately for the included cohort studies, due 
to large heterogeneity in the study samples, statistical analy-
ses and handling of possible confounders.
4.2 | Implications
We found little evidence to support or refute our theory 
that exposures and transitions in emerging adulthood may 
be relevant to the risk of back pain. Future studies should 
examine more carefully the effect of key transitions or de-
velopmental processes occurring in emerging adulthood to 
inform whether or how interventions may need to be adapted 
to different stages of life. High quality prospective cohort 
studies evaluating risk factors for first ever episode of back 
pain with frequent follow‐ups over several years, and with a 
comprehensive set of measured risk factors, including bio-
logical, psychological and social factors, are needed.
5 |  CONCLUSION
There is moderate quality evidence that a history of back 
pain is a risk factor for new episodes of back pain in emerg-
ing adults. There are no or unclear associations for age, sex, 
height, BMI, smoking and activity level. No associations 
were found between job satisfaction and structural imaging 
findings and episode of back pain.
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